A cold-cathode ionization gage was flown on Space Shuttle flight STS-51F as part of the Spacelab 2 payload. Neutral pressure data that were taken in the payload bay during the first few hours on orbit are presented. These data show that when the payload bay is oriented such that the atmospheric gases are ramming into it, the pressure rises to a peak of 4 x 10 ~6 Torr. Pressure is also slightly higher during the sunlit portion of each orbit. Outgassing of the payload bay causes the pressure to be elevated to a few times 10 ~6 Torr early in the mission. In addition, several effects on pressure have been identified that are due to chemical releases. Substantial increases (50-150%) are seen during another experiment's gas purge. Orbiter chemical-release effects include: pressure increases of 200% up to 7 x 10 ~6 Torr due to Orbital Maneuvering System (OMS) burns, minor perturbations in pressure due to vernier thruster firings and little or no increase in pressure due to water dumps. In the case of vernier thruster firings, effects are seen only from down-firing thrusters in the back of the Orbiter, which are probably due to reflection of thruster gases off Orbiter surfaces.
Introduction

E Plasma Diagnostics Package (PDP) is a cylindrical
A subsatellite that has flown on two Space Shuttle flights to date. The PDP carried a complement of 14 instruments, including a cold-cathode ionization gage that measured various plasma parameters. Data were taken in the payload bay and on the Remote Manipulator System (RMS) arm on both flights and as a free-flying satellite on its most recent shuttle flight.
The PDP first flew on STS-3 (Space Shuttle Columbia) as part of the Office of Space Science's first payload (OSS-1) from March 22-30, 1982. l The pressure gage on that flight obtained approximately 100 h of neutral pressure measurements from two locations: in the payload bay and on the RMS arm up to 15 m (~ 50 ft) from the Orbiter. Neutral pressure results from that flight may be found in Shawhan et al. 2 and Shawhan and Murphy. The PDP's second flight was on STS-51F (Space Shuttle Challenger) as part of the Spacelab 2 (SL-2) payload from July 29- Aug. 6, 1985. 4 On this flight the pressure gage obtained only 3 h of data on the first day of the mission due to a mechanical failure in the gage electronics box, which occurred 7.5 h after launch. However, these data were obtained during a time in which other instruments were being activated, the payload bay was still outgassing, and two OMS burns occurred. For these reasons, these data are vital in understanding the neutral pressure environment of the Space Shuttle early in a mission.
Instrumentation
The vacuum measurement system on the PDP utilizes a cold-cathode magnetron gage similar in configuration to the Redhead magnetron gage developed in the late 1950's. 5 The gage aperture contains a baffle to prevent ram effects of neutrals and ions. A 6-in. extension tube is added to the Presented as Paper 85-6054 at the AIAA Shuttle Environment and Operations II Conference, Houston, TX, Nov. 13-15, 1985; received Feb. 9, 1987;  aperture to allow access to the orbiter payload bay pressure environment outside the PDP skin. The gage works on the principle that a discharge current in a transverse magnetic field is dependent on the pressure of the gas. The gage transforms the vacuum-input signal into a 0-5 V output signal that is proportional to the logarithm of the input pressure. The range of the instrument on SL-2 was 10~7-10~3 Torr of equivalent nitrogen pressure. The sampling frequency of the pressure gage on SL-2 was 20 Hz.
Since all of the data presented here were obtained while the PDP was located in the payload bay, it is important to know the orientation of the pressure gage. Figure 1 shows the PDP in its stowed (i.e., pallet) configuration. As may be seen, the pressure gage tube is located near the bottom of the spacecraft and points in a direction midway between starboard and aft of the Orbiter. The extension tube exits the PDP skin 45 deg to the radial direction. The tube aperture is only 0.5 in. from the PDP skin at its closest point. Figure 2 shows the location of the PDP within the SL-2 payload. It is obvious from this figure that other experiments closely surround the pressure gage. In fact, the pressure gage looks directly at the Infrared Telescope (IRT) instrumentation, which is located only a few inches from the PDP structure. This is in contrast to the pressure gage on OSS-1 that had an open field of view in the middle of the pallet where no other instrument was mounted close to it.
Neutral Pressure Results
Orbit-related Effects
A plot of the 3 h of neutral pressure data obtained by the PDP cold-cathode ionization gage on Spacelab 2 is shown in Fig. 3 . This plot shows neutral pressure in Torr (equivalent N 2 ) vs time. The time of this plot, which begins about 4.5 h after launch, is from 0130 to 0430 Greenwich Mean Time (GMT) on day 211 of 1985. The pressure gage actually received power at the time the spacecraft was powered up at 0039 GMT. However, it did not begin to ionize until 50 min later. The possible reasons for this will be discussed below.
One feature to note in Fig. 3 is the rise in pressure from a low of about 1.5 x 10 ~6 Torr, which begins shortly before 0300 GMT. At this time the payload bay is rapidly rotating into the ram of the gas flow, reaching maximum ram at 0302 GMT, and then gradually rotating out of it as indicated by the angle of attack in Fig. 3 . The angle of attack is defined as the angle between the -Z axis of the orbiter (up from the payload bay) and the velocity vector. Thus, maximum ram is
